Effects of receptor tyrosine kinase inhibitor A47 on estrogen and growth factor-dependent breast cancer cell proliferation and apoptosis in vitro.
We propose that a growth factor receptor tyrosine kinase (RTK) inhibitor, such as tyrphostin A47, could serve as an adjunct to estrogen replacement therapy (ERT) for postmenopausal breast cancer survivors. Tyrphostins have been shown to block estrogen (E2)-induced proliferation in the human breast cancer MCF-7 cell line. Therefore, the effects of A47 on signal transduction, cell cycle progression, and apoptosis in E2-mediated breast cancer cell growth in vitro were investigated. Cell growth was determined by MTT proliferation assay, cell cycle analysis assessed by flow cytometry, and RTK activation by Western blot. Apoptosis assays included nuclear staining, TdT-mediated dUTP-X nick end labeling, and caspase 3 activation. We find A47 selectively inhibits epidermal growth factor (EGF) and basic fibroblast growth factor but not insulin growth factor-1 proliferation. Although A47 inhibits EGF-induced phosphorylation of the EGF receptor in A431 cells, it does not consistently block MAP kinase phosphorylation. Taken together, A47 blocks E2/EGF-induced activation of EGFR and therefore interferes with the proximal EGFR signaling pathway. A47 also arrests the cells at the G1-S transition of the cell cycle and induces cell death by apoptosis. Thus, a growth factor RTK may be useful in blocking hormone-dependent tumor growth in an elevated E2 environment.